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SIXTH-GRADE SCIENCE PROJECTS 

BERTHA M. PARKER 
School of Education, University of Chicago 

In the University Elementary School the time given to science 
in the 6A grade is largely spent in the study of electricity and 
magnetism. This subject-matter lends itself well to the carrying 
out of simple projects. The projects described here are some of 
those carried out by the sixth-grade classes in the past two years. 

I. MAKING SETS OF TELEGRAPH INSTRUMENTS 

This project is part of a unit on the sending of messages by 
electricity. The value of this project as a science project lies 
largely in the method of presentation. A class may make sets of 
telegraph instruments in such a way that its members receive 
practically no training in scientific thinking. To illustrate: There 
are several books written for children giving very detailed direc- 
tions for the construction of simple electrical apparatus such as 
telegraph sets. These books are valuable as reference books for 
the teacher. They suggest materials which are easy to obtain 
and which can be used satisfactorily in such construction work. 
They also help the teacher decide what pieces of electrical apparatus 
are simple enough for the children to undertake to make. If, how- 
ever, children are referred to these books as guides in making 
their instruments, a large part of the value of the project is lost. 
The making of a telegraph set from such directions is simply a 
handwork exercise. A child can follow directions and make a tele- 
graph set without understanding how the instruments work. If 
the instruments, when finished, fail to work properly, he does not 
know what adjustments he can make. The construction of a set 
of instruments by copying a model made by the teacher is, of course, 
open to the same objection. On the other hand, if a child is 
required to make his own plans for a set of telegraph instruments, 
he must think for himself. He must first find out how telegraph 
instruments work. If, when he has finished them, they fail to work, 
he has a basis for locating the difficulty. Since the construction 
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of apparatus in science classes is designed to motivate the study 
of the scientific principles underlying the working of the piece of 
apparatus, as well as to give the child training in constructive 
thinking, each child should make his own plans for the instruments 
he builds. 

The class last spring worked out the project of making sets of 
telegraph instruments in the following way: The class examined a 
standard telegraph set to find out what instruments they would 
have to make. As they examined the instruments, the key and 
sounder were named for them. In the two sets in the laboratory 
the sounder and key are on the same base. The children then 
looked at pictures of telegraph sets in catalogs of electrical appara- 
tus and found that often the key and sounder are on separate 
bases. To find out how the key and sounder work, the children 
connected them with a dry cell, pressed down the key, and noted 
the sound which was made. The class had previously worked out 
the problem of wiring a house for a door-bell and the children saw 
quickly that the key in the telegraph set serves the same purpose 
as the push-button in the door-bell circuit. They saw that it is 
merely a device for making and breaking the circuit. They next 
examined the sounder to find out how the sound is made. They 
had previously made small electromagnets to be used in connection 
with toy construction sets and they recognized the electromagnet 
in the sounder. They traced the path of the current through the 
sounder and worked out what they considered a reasonable explana- 
tion of the way in which a sounder works. They then checked 
their explanation by reading. 

The question now raised was, How can a message be sent with 
these instruments? Most of the children in the class knew that 
messages are sent in dots and dashes. The Morse and Continental 
Codes were copied on the board. In answer to the question con- 
cerning the way in which the operator can make a distinction 
between a dot and a dash when he sends a message, the class im- 
mediately suggested that he could hold the key down for a longer 
time for a dash than for a dot. Each child in the class selected a 
short word. He showed the class how he would send that word and 
the class was asked to tell, by listening, what word he had sent. 
The children soon discovered that when a dot is sent there is a very 
short time between the click made by the armature as it comes 



1919] SIXTH-GRADE SCIENCE PROJECTS 299 

down and that made when the armature is pulled up against the 
stop, and that this time is longer when a dash is sent. They dis- 
cussed the advantages of the Continental Code over the Morse Code. 

The class then raised two questions: Why is there a switch 
near the key? How can messages be sent a long distance with the 
telegraph? One member of the class was told to show the class 
what would happen if the switch were closed. He found that 
moving the switch over serves exactly the same purpose as pressing 
down the key. Why, then, have both a switch and a key? The 
children could find no answer to this question except that the 
switch might be used in case of emergency if the key broke. This 
judgment was left open to question. The method of sending 
messages a long distance was then discussed. One child suggested 
that the key might be in one city and the sounder in another. The 
class pointed out that each city would want both to send and receive 
messages. There must be, they decided, both a key and a sounder 
at each station. Each child then drew a diagram showing how he 
thought two sets of instruments could be connected so that messages 
could be sent and received at each station. Several of these dia- 
grams were put on the board and were discussed by the class. 
The class selected the plan that seemed to them the best. They 
next tested the validity of this judgment. Two sets of instruments 
on opposite sides of the room were connected according to that 
plan. The key at one station was then pressed down but no sound 
was made at either station. The children traced the path of the 
current and found that there were two breaks in the circuit-one 
at each key. They suggested, as a remedy, that the operator who 
was receiving hold down his key. This was tried and it was found 
that a message could be sent. This plan was voted a poor one, 
however, because it would be tiresome for the receiving operator 
and he would have no way of knowing when to hold the key down 
in order to receive a message. It then occurred to them that the 
switch serves the same purpose as the key and that it could be 
closed instead of holding down the key. This was tried and worked 
well. The children then practiced sending messages from one side 
of the room to the other and from the corridor to the room. 

Each child drew a diagram in his notebook showing how the 
two sets of instruments were connected so that he could refer to it 
when he wished to connect his own instruments with another set. 
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The materials which could be used for a key were then dis- 
cussed. The children were told to plan to use only materials which 
could be readily obtained from the woodshop or from a hardware 
store. The class suggested cutting the key and switch from sheet 
metal. The supply of sheet metal on hand was shown to the class. 
This supply included copper, tin, sheet iron, brass, and zinc. This 
brought about a discussion as to which of these metals is the best 
conductor of electricity. Tables were consulted to settle this 
question. Copper and brass were chosen as a result of this inves- 
tigation. Small stove bolts with nuts, brass screw-eyes, and brass- 
headed tacks were suggested as possibilities for binding posts. 
The class thought that the small stove bolts would be the most 
satisfactory. 

Since the class had previously made electromagnets, the children 
were familiar with the materials necessary for the electromagnet of 
the telegraph sounder. However, those who wished to use a U- 
shaped magnet had to work out a way of connecting two electro- 
magnets, such as the ones they had previously made, to make a 
U-shaped magnet. Nails, short pieces of iron rod, and strips of 
wood, with strips of sheet iron attached, were suggested as possi- 
bilities for the armature. Each child decided which kind would 
serve his purpose best. Rubber bands were thought the best 
substitute for a spring. Each child was then asked to tell the 
class any points he had thought of that might be helpful to the 
others in planning their sounders. Their attention was called to 
such facts as that the armature must be very close to the poles of 
the magnet and that the armature must not touch the magnet 
when it is pulled down. 

Each child then. made his plan for the key and the sounder. 
When the plans were finished, they were drawn on the board and 
the class was asked to criticize each one. Mistakes pointed out 
by the class were corrected. This checking of plans by the class 
served to prevent useless waste of materials. Mistakes not pointed 
out by the class were left for the child to discover for himself when 
he made and tested his instruments. Although the materials used 
in the various instruments were practically the same, the plans 
showed considerable variety. Some planned to use a single magnet, 
some to use a U-shaped one. In some cases the armature was to be 
placed below the magnet so that no spring was necessary to pull 
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the armature away from the magnet. Some placed the key and 
sounder on one base while others preferred a separate base for 
each. The method of supporting the armature varied greatly. 

The actual construction work was done in the woodworking 
shop. Each child tested his instruments when he had finished them 
and made any changes that were necessary. The instruments 
were then painted. Although some of the sets were much better 
than others, everyone in the class succeeded in making a set that 
worked. Each one connected his instruments with those of some 
other person in the class according to the diagram which he had 
put in his notebook. 

This diagram was then compared with a diagram in a reference 
book which showed two telegraph sets connected with a grounded 
circuit. The methods of grounding the wires were discussed. The 
class proved, by connecting one end of the wire to the gas-pipe and 
the other end to the water-pipe, that a grounded circuit works 
satisfactorily. The children suggested that it might be better, in 
case they connected their instruments with other sets, to use a 
grounded instead of a metallic circuit. They were given a refer- 
ence to read which compared the two methods and helped them 
decide under what conditions each is preferable. 

In connection with using their instruments at home, the ques- 
tion arose as to whether both switches should be left closed when 
the instruments were not in use. A discussion brought out the 
fact that it depends on the source of electric current. Dry cells 
would wear out very rapidly if both switches were left closed. 
From reading, the class found that in commercial stations gravity 
cells, storage batteries, or small dynamos are used instead of dry 
cells. They discussed the possibility of using these sources of 
current at home and found the gravity cell a possibility. They 
also reached the conclusion that for their purposes dry cells could 
be used but that only one switch should be left closed. 

One member of the class planned to take his set with him on 
his summer vacation, and asked if, in case he wished to connect 
his instruments with another set some distance away, he would 
have to add many more cells. As an answer to this question, a 
relay was examined and operated, and an explanation of its pur- 
poses was worked out by the class. The advantage of using a 
relay over increasing the number of cells on a line was brought out 
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from reading. The children noted the similarity between the 
relay and the sounder. The making of a relay and of a second 
telegraph set was suggested as a home project. 

The class then read a story of the invention of the telegraph. 
They compared their instruments with the one which Morse first 
made. They discussed the ways in which the telegraph is an 
improvement over the methods of sending messages before the 
telegraph was invented. They looked up statistics to find out how 
important the telegraph is today as a means of communication. 
The invention of the duplex and quadruplex systems of telegraphy 
was mentioned. As a final step in this unit, a description was read 
to the class of the Central Telegraph Station in London where 
one hundred and fifty thousand messages a day are handled, and 
where very complex instruments, such as the printing telegraph, 
are in use. 

II. MAKING MAGNETIC TOYS 

Science projects may often be parts of a larger project such as a 
Christmas civic project. When the 6A class decided to send 
Christmas gifts to the children of the 6A grade in one of the schools 
in the poorer part of the city, the children asked if they could make 
some sort of toys in the science class to send with their other gifts. 
The class had just started the study of magnets and was much 
interested in them. Some of the children had seen a game for sale 
called "Fun with Magnetism," and thought that they might make 
something similar. The planning of this box of magnetic toys and 
experiments motivated the further study of magnets. Some of the 
children had played with a magnetic fish pond game. They sug- 
gested putting one of these games in each box, but finally decided 
to put the necessary materials in the box and let the children have 
the fun of making their own games. In planning what materials 
to include and how to write the directions, these questions arose: 
Of what kind of material can the fish be made? Of what can the 
horseshoe magnets be made? How can they be made? How can 
the magnet be made to pick up a paper fish? What substances 
does a magnet attract? They worked out the solutions to these 
various problems and were then able to get the necessary materials 
and write the necessary directions. They thought it very interest- 
ing to test a large variety of materials to see which ones are attracted 
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by a magnet; so they decided to include in the boxes small boxes 
containing bits of many materials so that the children could test 
them with a magnet. 

They then suggested that if magnets were of any use they 
might make something useful for the boxes. The compass was 
discussed as the most important use of the permanent magnet. 
The compass was studied with the problem of making a compass 
in mind. They planned and made compasses of corks, wire, and 
magnetized sewing needles. 

They then made a magnetic boat, based on the principle that 
the opposite poles of a magnet attract each other and that similar 
poles repel each other. The boat was made of a cork through which 
a magnetized needle was pushed. Paper sails were cut and pasted 
together to hide the part of the needle projecting above the cork. 
Colored paper strips were cut and pasted on the cork to represent 
the hull of the boat. The boat was then dipped in hot paraffin to 
make it waterproof. The boat could be made to come toward the 
magnet when one pole of the magnet was held near the sail and to 
go in the opposite direction when the other pole was held near. 

Each box, when completed, contained the following: a bar 
magnet which was bought by the child who made the box, a box of 
iron filings with which to perform an experiment to show the mag- 
netic field, a compass, the materials for a fish pond game, a mag- 
netic boat, a box of materials to test, some nails, and several sewing 
needles. When each child had written a set of directions to put 
in the boxes, the class selected the best set. This set of directions 
was then taken to the printshop and the class set up the type and 
printed the copies as a part of the regular class work in printing. 
Labels for the boxes were also printed. Boxes were brought by 
the children and were covered with colored paper. 

The directions which the class printed follow: 

EXPERIMENT No. 1 

Suspend the bar magnet by a string so that it can turn freely. What position 
does it take when it comes to rest? The ends of the magnet are called the poles. 
The one which points north is called the north pole; the one which points south 
is called the south pole. 

EXPERIMENT NO. 2 
Test all the substances in the small box with your magnet. What substances 

are attracted by a magnet? 
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EXPERIMENT No. 3 
Put a needle on the table. Bring the magnet near it. The needle will jump 

to the magnet. This happens because the power of the magnet extends into the 
region around the magnet. This region is called the magnetic field. Lay the 
magnet on the table under a large piece of cardboard. Sprinkle iron filings on 
the cardboard and tap it gently. The filings will show you the lines of force in 
the magnetic field. 

EXPERIMENT NO. 4 

Sprinkle iron filings on a piece of paper. Rub the magnet back and forth 
beneath the paper. Does a magnet act through paper? Does a magnet act 
through glass or wood? 

EXPERIMENT NO. 5 
Touch one end of a nail to the magnet. Lower the nail into a pile of iron 

filings. Is a nail magnetized when one end touches a magnet? Does it lose its 
magnetism when the magnet is taken away? 

EXPERIMENT NO. 6 
Hold another nail under one pole of the magnet but not touching it. Lower the 

nail and the magnet until the end of the nail touches some iron filings. Is the 
nail a magnet when one end of the nail is near the magnet but not touching it? 

EXPERIMENT NO. 7 
The compass is made of a magnetized needle suspended so that it can turn 

freely. Find out which is the north and which the south pole of the compass 
needle. Hold the north pole of your bar magnet near the compass. Which pole 
of the compass needle does it attract? Which pole of the compass needle does the 
south pole of your bar magnet attract? The law of magnets is: Like poles repel 
each other; opposite poles attract. 

EXPERIMENT NO. 8 
Place the boat in a pan of water. Hold one pole of your magnet near the 

sail. What happens? Hold the other pole near the sail. You can make the boat 
come and go as you choose because there is a magnetized needle in the boat. 
Can you find out which pole of the needle is hidden in the sail? 

EXPERIMENT NO. 9 
In the large envelope you will find two steel knitting needles. To magnetize 

them rub them with one end of your magnet. Rub them always in the same 
direction. Then bend each of the steel needles into the shape of a horseshoe and 
you have two horseshoe magnets. 

EXPERIMENT NO. 10 
Tie each of the horseshoe magnets which you made in Experiment No. 9 to a 

stick by means of a long string. These are your fishing poles. Make more fish 
like the one in the envelope. You can play a game by trying to catch the fish with 
your fishing poles. The person who catches the most fish wins the game. 

As a conclusion to this unit of work, the class planned and 
gave an assembly exercise in which they showed the other children 
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of the school their boxes and explained how everything in the boxes 
was supposed to be used and why everything worked as it did. 
The decision of the children last year to give a bazaar at Christmas 
time for the benefit of the University Settlement afforded an oppor- 
tunity for carrying out similar projects. The children made, in 
their regular school classes, most of the things which they offered 
for sale at the bazaar. The science classes were asked to contribute 
something. 

The sixth-grade children made sets of magnetic boats similar 
to those which the corresponding class of the year before had made. 
They also made boxes which contained an electromagnet designed 
for use with a set of building material such as Meccano or Strukt- 
iron. The box contained also a switch with which the current 
might be turned on or off, a dry cell, the wire necessary for connec- 
tions, and directions for the use of the magnet. The science prob- 
lems which had to be solved in this construction project were: 
How is an electromagnet made? How does an electromagnet differ 
from a permanent magnet? What determines the strength of an 
electromagnet? How is a switch made? This study of an electro- 
magnet made it possible for the children to understand the very 
many applications of the electromagnet in bells, buzzers, etc. 

III. WIRING A TOY THEATER FOR ELECTRIC LIGHTS 

Many times work in other grades of the school offers opportuni- 
ties for science projects. Last year the third-year class built a toy 
theater. The third-grade teacher asked the sixth-grade science 
class whether it would be possible for the class to light the theater 
with small electric lights. The sixth grade undertook the project. 
It was a very simple project as far as the actual work of putting in 
the lights was concerned, but many interesting problems arose in 
connection with it. The class had not studied the use of electricity 
for lighting purposes, and solving the many problems that arose 
helped them understand how houses are lighted. Tiny lamps had 
to be ordered. When miniature lamps were looked up in the cata- 
log, they were found listed as follows: 

MINIATURE INCANDESCENT LAMPS-CARBON FILAMENT 

Candle-power ..........1.......2...........3..........4 
Voltage ................2V ......3Y ...... .46j........6 
Price 

...............$0.28.....$0.28..... $0.28.....$0.33 
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MINIATURE INCANDESCENT LAMPS-TUNGSTEN FILAMENT 

Candle-power .............1 ..... 2..........3 
Voltage .................. 2?Y2.......3? .......6 
Price ................. $0.45.....$0.45..... $0.50 

Since the terms used here were not familiar to the children, 
this price list brought forth many questions: What is the difference 
between a carbon and a tungsten lamp? What does candle-power 
mean? What does voltage mean? Why are tungsten lamps more 
expensive than carbon lamps? Why are they called incandescent 
lamps? After the answers to these questions had been satisfactorily 
worked out, the class came back to the problem of ordering the 
lamps. 

Some of the children recommended buying the carbon lamps 
because they are much less expensive than the tungsten lamps. 
Others of the class suggested that the tungsten lamps must be 
better than the carbon lamps in some way or no one would buy 
them. It was suggested that the tungsten lamps must give more 
light than carbon lamps of the same size. A comparison of the 
candle-power of the two showed that the 45-cent tungsten lamp 
gives no more light than the 28-cent carbon lamp. The children 
then suggested that it might take fewer cells to run the tungsten 
lamps than the carbon lamps. The voltages listed showed that 
this was not the case. One of the children happened to find an 
article in a recent magazine which explained why the government 
urged everyone to buy tungsten rather than carbon lamps during 
the war. Carbon lamps, it stated, consume three watts of elec- 
tricity for every candle-power, while tungsten lamps consume 
only one and one-fourth watts per candle-power. The term "watt" 
was a new one and had to be explained. The class arrived at the 
conclusion that although it would take just as many dry cells to 
operate the tungsten lamps as the carbon lamps the cells would last 
much longer if tungsten lamps were used. They decided to order 
tungsten lamps. 

The size of the lamps had next to be determined. What dif- 
ference would it make whether six-volt or three-volt lamps were 
ordered? Since the third grade had specified that there be at least 
four lamps in the theater, the class decided that six-volt lamps would 
take too many cells. On the other hand, they feared that the two 
and one-half volt lamps would not give enough light. They 
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ordered the three-and-one-half volt lamps. The correct number of 
dry cells had to be ordered. The voltage of an ordinary dry cell 
was measured with a voltmeter and the number of cells needed for 
four three-and-one-half volt lamps was figured. The sockets for 
holding the lamps in position had to be included in the order. 

A plan for connecting the lamps was then worked out. The 
children suggested that they be connected in series, and this plan 
was found to work satisfactorily. One or two of the children did 
the actual work of wiring. The others watched and offered sug- 
gestions from time to time. The children then planned and made 
a switch by means of which the lights could be turned off and on 
without disconnecting any of the wires. The switch was put in the 
circuit and tested. The theater was then carried down to the 
third-grade room and one of the sixth-grade children was chosen 
to explain to the children there how the lights could be turned on 
and off with the switch. 

Using the knowledge the class had gained from this project, 
they next discussed the lighting of our houses with electric lights. 
How are the lights we use in our houses like the lights put in the 
theater? How are they different? Is the source of current the 
same? Are the lamps connected in the same way? What would 
be the disadvantage of connecting the lamps in a house in series? 
Why did the government urge the use of tungsten lamps as a means 
of conserving coal? Why are there fuses in connection with electric 
lights? Why do these fuses sometimes burn out? How are 
electric bills figured? These are some of the questions which were 
discussed. As a conclusion, the story of Edison's invention of the 
electric lamp and of the world-wide search for a substance which 
would make a suitable filament for the incandescent lamp was read. 

The class this semester is starting on a similar project. The 
class has undertaken to wire the doll house, made and furnished 
by the second grade, for electric lights and for a doorbell. 
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